Introduction
Systems of differential equations which admit pseudo-groups are seemed to be interesting to us.
Roughly speaking, a system of differential equations (/I) is said to admit a pseudo-group F if, for each solution s of (/I), $05 is also a solution of (X) for any <j> e F.
For the study of such systems, it is fundamental to investigate Fautomorphic systems. For a pseudo-group F, a system of differential equations admitting F is called a F-automorphic system if any solution of the system is of the form fas, 0 e F, where s is a particular solution.
For these systems of differential equations, we shall pose the following two problems: (1) How generally are there F-automorphic systems? (2) What are necessary and sufficient conditions in order that F-automorphic systems (A)^ and (A) 2 are isomorphic?
The purpose of this paper is to give some answers to the problems (1) and (2) for complete pseudo-groups.
As to the problem (1), it is the conclusion that, under certain regularity and completeness conditions for a pseudo-group F on a manifold Q, there exists a F-automorphic system for any local submersion s of a manifold N to Q such that s is a particular solution of the system (Theorem 6.1).
As to the problem (2), we can give a necessary and sufficient condition for F-automorphic systems whose solutions are local submersions of N to Q (Theorem 7.1).
Communicated by N. Shimada, January 17, 1975. Revised May 6, 1975 The problem (2) Is a special case of equivalence problems of differential equations which appear naturally, when we consider integration problems according to Lie's integration program. Lie's program is not stated explicitly anywhere in his papers. But we can perceive it enough through his works. This paper is strongly affected by his thought.
In §1, we state some properties of differential invariants of pseudogroups.
In §2, we study about the existence of F-automorphic systems for complete pseudo-groups.
In §3, we state a necessary and sufficient condition for two automorphic systems to be isomorphic.
In §4, we give an interpretation of completeness of pseudo-groups. In §5, we give such examples of F-automorphie systems that they are isomorphic. In Example 1, F is of finite type and in Example 2, F is of infinite type. §1. Differential Invariants 1. Throughout this paper, we assume the differentiability of class C<°. Let Q be a manifold and let s£ denote the sheaf of germs of all local vector fields on Q, We set jaf 0 (z) = {Xe £>(z)\X z = Q where X z is the value of X at z.} and, for fc §;0, we set £/ k+l (z) = {Xeja/ fc (z)| jk+i(x) = Q} where j* +l (X) is the (fc + l)-jet of X at z. We set A(z) =limj/(z)/j^f c (z). Then there exists a natural homomorphism F z of fe-*oo j/(z) to A(z). Let <g be a weak Lie algebra sheaf on Q (as for its definition, refer to [4] ) and we set JS? fc (z) = J5?(z) n ^f e (z). Then L(z) = limjg?(z)/JS? k (z) is a Lie subalgebra of A(z). 
5.2.)
Proof. Since p is a local map of maximal rank, there exist a neighbourhood W of x e N and a neighbourhood ^ of p(x) e Q such that (N n ^", Q n ^, p) is a fibred manifold. Let t be a local crosssection of (N n iT 9 Q n ^, p). Then * induces a local map p l of J f (N, 
is a fibred manifold. We denote by (resp. ^( 2 () ) the prolongation of \j/ e F to J*(AT, g) (resp. J'CQ, Q)).
We shall show that we have p^V^yV- = J>JO/i( s ))' Then, by Th. 6.1, the system of differential equations (B)(:
is a F-automorphic system for 1^1 0 .
Lemma 7.1. T/ze maximal pseudo-group which is complete at (z, 1) and which is admitted by the system of differential equations (B) [ is equal to F on a neighbourhood of z.
Proof. Let F be the maximal pseudo-group which is complete at (z, 1) and which (B)[ admits. Then F is a pseudo-group on a neighbourhood <% of z and clearly we have r^r\<%. Let {yfifli be a fundamental system of differential invariants of 3? f at j l xo (s). Then we have Wj^m, and we may assume that y l j = y l j (l^j^rhi). We shall show that F (resp. F) is locally defined at j xo (s) by {y l j}™Li (resp. {.pJ}*=Li) for Proof. 0 is a diffeomorphism of a neighbourhood ^ of z onto a neighbourhood #' of z' = 0(z). We set r' = (f>-(r\qt)-(l>- 1 .
Then r is a pseudo-group on <%' and F' is complete at (z', 1). Since 0 is an isomorphism of (B)[ to (B)^, for any solution s 2 of (J3)£, ^>" order of F at (z, L). We assume that I is the order of F at (z, 1).
Remark 8.1. Let F be a pseudo-group on Q which is complete at (z, 1). Then F is complete at any (x, /) with f(x) = z. This is the particular case of Lemma 5.1. Therefore F may be said to be complete at z if it is complete at (z, 1). It is now clear that, if F is complete at (z, 1) for any (z, 1), it is complete at any (z,/). Therefore F may be said to be complete if it is complete at (z, 1) for any zeg. § 5. Examples 
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